ABSTRACT Background: Milk is considered an attractive source of energy, proteins and calcium for infants and young children who have few alternative sources for these nutrients. Besides its beneficial effects on nutrition, milk is also ideally suited for growth of microorganisms. Many milk-borne epidemics of human diseases have been spread by contamination of milk by spoiled hands of dairy workers, unsanitary utensils, flies and polluted water supplies. Aims & Objective: To assess knowledge and practices towards milk borne diseases. Materials and Methods: A cross sectional study was conducted among 250 households residing in urban area, Belgaum district, using predesigned and pretested questionnaire. Informally marketed raw milk samples were collected from 10% households (25 houses) for laboratory analysis using Brucella milk ring test (BMRT), methylene blue reduction test (MBRT) and Coli form tests (CT) at the teaching hospital. Results: None of the participants knew that diseases can be transmitted by milk or could name the milk borne diseases. 1/3rd of the participants revealed that they consume raw milk, among them 1/3rd quoted health and convenience as reason for consumption of raw milk. Upper and lower SES classes, milk consumption practices (of washing hands, washing utensils, adulteration with water) were studied. Among 25 samples collected for laboratory analysis, 3 (12%) samples were found positive for Brucella milk ring test and 5 (20%) samples were positive for methylene blue reduction test as well as Coliform test. Mean specific gravity was 1.026 ± 0.004. Conclusion: Awareness about milk borne diseases was nil among participants. Attitude towards milk consumption practices was not satisfactory. One way to approach this problem would be to develop educational outreach programs for dairy producers, as well as for the general public, that focus on issues related to the consumption of raw milk.
Introduction
Milk is an important dietary component of vast population on earth, due to its high nutritional value for human beings. [1] Being a nutritional, balanced foodstuff, milk is a well-known medium that favours the growth of several microorganisms. [2] However, milk is a natural food that has no protection from external contamination and can be contaminated easily, when it is separated from the cow. [3] India keeps over three times the number of cattle as the USA. In addition, 94 million buffaloes contribute to milk production in India. It is estimated that around 15% of the milk produced in India is marketed through formal channels, while the remaining 85% is informally handled. [4] The informal milk market persists because it provides social and economic benefits to small scale producers, small market agents and consumers in terms of higher farm gate prices, creation of employment and competitive consumer prices. [5] Many of the poor Indian communities, who are staying in rural areas, are involved in milk production. [6] Milk is an excellent growth medium of organisms when suitable temperature exists [5, 7] , and it is prone to all types of microbiological contamination. [8] Bacterial contamination of milk can generally occur at various stages viz. within the udder, outside the udder and from the surface of equipment used for milk handling and storage. [9] Many milk-borne epidemics of human diseases have been spread by contamination of milk by soiled hands of dairy workers, unsanitary utensils, flies and polluted water supplies. [1] Risks of milk-borne zoonoses posed by the informal market are amplified by poor handling procedures in the market, the lack of quality standards and the fact that most consumers prefer raw milk over pasteurized milk. [2] Though India is located in tropical climate, sufficient cold chain and refrigeration facilities are not available in many parts of the country as these are very expensive for the rural people. [6] As classified by the Joint FAO / WHO Expert Committee (1970) on milk hygiene; the most important milk borne diseases transmitted from animals to humans are: brucellosis, tuberculosis, streptococcal/ staphylococcal infection, salmonellosis and Q fever. Diseases of less importance are -cow pox, foot and mouth disease, anthrax, leptospirosis and tick borne encephalitis. Infections transmitted through milk are -typhoid, paratyphoid fevers, shigellosis, cholera and enteropathogenic E coli. [10] A study from Ghana in 2007 had shown that informally marketed raw milk in the two cities could be an important source of infection with a wide range of organisms, particularly enteric pathogens. An important source of microbial contamination of the milk is fecal pollution probably from cow dung. It also emphasized the need for instituting effective control measures to protect public health. This includes mandatory milk pasteurization by traders and improved hygienic handling of the commodity during milking, ensuring milking is not done in presence of cow dung. [11] A review assessing outbreaks of infection associated with milk and other dairy products in Europe and North America from 1980 to 1985 reported that, in 1984 an outbreak of brucellosis was reported in a village community of Italy. [12] Another study reported that the presence of food borne pathogens in milk is due to direct contact with contaminated sources in the dairy farm environment and to excretion from the udder of an infected animal. Most milk is pasteurized; so why should be the dairy industry concerned about the microbial quality of bulk tank milk? There are several valid reasons, including [13] ;  Outbreaks of disease in humans have been traced to the consumption of unpasteurized milk and have also been traced back to pasteurized milk.  Unpasteurized milk is consumed directly by dairy producers, farm employees, and their families, neighbors, and raw milk advocates.  Unpasteurized milk is consumed directly by a large segment of the population via consumption of several types of cheeses manufactured from unpasteurized milk.  Entry of food borne pathogens via contaminated raw milk into dairy food processing plants can lead to persistence of these pathogens in bio-films, and subsequent contamination of processed milk products and exposure of consumers to pathogenic bacteria  Pasteurization may not destroy all food borne pathogens in milk.  Inadequate or faulty pasteurization will not destroy all food borne pathogens. Furthermore, pathogens such as Listeria monocytogenes can survive and thrive in post-pasteurization processing environments, thus leading to recontamination of dairy products.
These pathways pose a risk to the consumer from direct exposure to food borne pathogens present in unpasteurized dairy products as well as dairy products that become re-contaminated after pasteurization. Consuming raw (unpasteurized) milk could expose the public to many disease-causing organisms.
[13] To protect public health against these milk borne diseases, there are regulations that require proper hygienic handling of milk and its pasteurization. [11] Informal milk markets involve milk sale through unregulated channels. Such markets account for over 80% of convenient delivery and lower prices from this informal milk markets. [15] However, there are regulations such as restricting milk handling to cold chain pathways to discourage such markets for public health reasons, though these regulations are not generally implemented in many countries. [16] [17] [18] A Survey in Pennsylvania done to assess foodborne pathogens in bulk tank milk and raw milk consumption among farm families showed that, 68.5% of the 248 dairy producers were aware of the fact that raw milk could contain disease-causing bacteria. Dairy producers who were not aware of foodborne pathogens in raw milk were 2-fold more likely to consume raw milk than producers who were aware of foodborne pathogens. 105 (42.3%) of the 248 dairy producers who participated in the BTM pathogen survey reported that they consumed raw milk. Dairy producers who consumed raw milk indicated that convenience (60%, availability of raw milk) and taste (72%) were the most important rationale. 61 (58.1%) of 105 reported that they continued to drink raw milk despite knowing that foodborne pathogens could be found in their raw BTM. [19] There is limited data existing on raw milk consumption and corresponding risks of milk borne illnesses. It is a highly perishable commodity and poor handling can exert both a public health and economic toll -thus requiring hygienic vigilance throughout the production to consumer chain. Hence the present study focused to know the awareness of the urban community in Belgaum district, Karnataka, regarding milk borne diseases, and their attitude, practices towards the milk handling process.
Materials and Methods
The present study was conducted in urban catchment area of Dept. of community medicine, Jawaharlal Nehru Medical College (J.N.M.C); Belgaum district, Karnataka, South India. A total of 20% (250 households) of total households were selected by systematic random sampling to collect data by predesigned and pretested questionnaire from urban area. Of these 10% of households, i.e. 25 houses, using informally marketed milk were selected by simple random sampling and raw milk samples were collected for laboratory analysis. Written informed consent was obtained. Institutional Ethics Committee clearance was taken from J.N.M.C Belgaum, Karnataka.
A predesigned and pretested questionnaire assessing information regarding milk consumptions in terms of source, type, quantity (mL) and per capita consumption (mL) / day, knowledge about milk borne diseases, attributes that influence raw milk consumption practices, attitude (especially disease), consumption practice (hygiene of premises and personnel, adulteration), animal sources for milk (hygienic measures while milking) were assessed.
The information thus collected was computerized and analyzed by using Statistical Package for Social Science (SPSS 10.0) software program for Windows. Data was expressed in terms of rates, ratios and percentages. Laboratory reports were analyzed separately. Statistical analysis was done using Chi Square test and Fisher exact test. A probability value (p value) of less than 0.05 was considered as significant.
Milk samples were subjected to following tests:
(a) Specific gravity of milk by lactometer: This was measured at the point of collection by the investigator using lactometer. Specific gravity of milk was measured using lactometer of Amber Company to detect the change in density of adulterated milk with water. Milk sample was gently poured into a measuring cylinder (50 mL). The lactometer was left to sink slowly into the milk. Measurement was read and recorded to the last Lactometer degree (ºL) (30) just above the surface of the milk. For the calculations, lactometer degrees were used, and for the conversion to density 1.0 was written in front of the true lactometer reading, that is, 1.030 g/mL. The average specific gravities considered were;  Cow Milk -1.028 to 1.030  Buffalo Milk -1.030 to 1.032  Goat Milk -1.028 to 1.030 [5] (2) Microbiological tests [8] :
(a) Methylene blue reduction test to test presence of bacteria: 10 ml of milk and 1ml of methylene blue solution was added to the 20ml of sterilized test tubes. Then tubes were closed with sterile rubber stopper, slowly tubes were inverted once or twice and then kept in water bath. Test was considered positive when whole column of milk was decolorized within 30minutes.
(b) Coli form test to detect fecal contamination of milk:
Varying amounts of milk were added to tubes of bile salt lactose medium. For unknown quality of milk, the following series was suggested (1 ml of milk in 9 ml of MacConkey broth):  1.0 ml of a 1 in 10 dilution of milk;  1.0 ml of a 1 in 100 dilution of milk;  1.0 ml of a 1 in 1,000 dilution of milk;  1.0 ml of a 1 in 10,000 dilution of milk.
The smallest amount that yields acid and gas was ascertained. Under the Scottish regulations, for standard milk, these tubes were inoculated each with 1 ml of 1 in 1000 dilution. The milk sample was taken to have passed the test if acid and gas were absent from two of the three tubes. Samples were considered positive for coli form test, if showed more than 10 5 bacteria per ml of milk. 
Results
This one year community based cross-sectional study surveyed 250 households consuming informally marketed milk about knowledge and practices about milk borne diseases and raw milk samples were collected from 10% of households (25 houses) for laboratory tests.
Majority of study participants (99.2%) responsible for handling of milk were females, and the age ranged from 19 to 67 years with mean age ± SD being 41.10 ± 14.09 years and median 41 years. Most of them belong to Hindu religion (72%). 134 out of 250 participants were from nuclear family, and 138 out of 250 participants were illiterates (figure 1). 40% belonged to class III socio economic status (SES) according to Modified B.G.Prasad's Classification. [10] Majority (98%) of study participants had BPL Ration Card. 1.6% participants had opted for life insurance in the year preceding the survey.
Half of the study participants preferred milk sources from milk vendors, 32.4% from dairy, 13.6% from animals from own house, 3.6% from both milk vendors and dairy. In the present study, none of the participants knew that diseases can be transmitted by milk or could name the milk borne diseases.
28% of participants had knowledge that milk can be contaminated, of which 8% quoted reason to be improper handling and unclean utensils. The milk consumption practices regarding washing hands and washing utensils before collection of milk, addition of water to milk and consumption of milk next day, was better in upper SES class than lower SES class in the study participants. This result was statistically significant. (Table 1) 1/3 rd of the participants revealed that they consume raw milk, among them 1/3 rd (30 participants) quoted health and convenience as the reason for consumption of raw milk. The literacy levels of study participants, when compared with knowledge about reasons for consumption of raw International Journal of Medical Science and Public Health | 2014 | Vol 3 | Issue 9
milk, did not show any statistically significant results. More than 2/3 rd of participants did not prefer to add water to milk after collection. Among the participants who prefer to add water, 20% of them added less than 50 mL. (Table 2 ) None of the participants had refrigeration facility to store milk. Majority of study participants (86.40%) had no milk producing animal sources. 8.4% of the households preferred to keep animals in separate shed (Table 3) . Participants hardly used to wash animals daily (3 out of 34), 50% of the participants possessing animals washed udder before milking, and all of them washed utensils before milking (Table 4) . The knowledge regarding milk contamination with that of practice of addition of water to milk and covering milk utensils with lid was better in participants. This result was found statistically significant. (Table 5 )
Discussion
The importance of milk in human diet is well established, as it is considered as the best, ideal and complete food for all age groups. However, in spite of being so, milk can also serve as a potential vehicle for transmission of some diseases under certain circumstances.
A study done in Ghana in 2003, reported that 46% respondents were males and 54% were females and in Tanzania 73% respondents were males compared to 27% females. [20] Present study showed majority participants handling milk were females, it may be because of working men.
A study conducted at New Delhi in 2000 reported that, as for health insurance, most Indians are not covered by any insurance schemes, but among small minority that was covered, most belonged to organized urban sectorthe rural population had almost no insurance coverage at all. [21] Present study showed similar findings.
A study done in Tanzania in 2006 showed, 86% of milk sources were from small scale producers and 14% from milk collection centers. [18] Similar study done in Kenya in 2000 reported milk sources as follows -20% form dairy, 28% from vendors and 12% from shops. [22] Another study done in USA in 2006 reported, 71.4% of milk sources were from own farm and 31.4% from grocery stores. [19] Where as in present study, nearly half of the participants preferred milk from vendors and nearly another one third from dairy.
Various studies showed that 23% to 68.5% of the study participants were aware of diseases transmitted from milk [19] [20] [21] [22] [23] , where as in present study, awareness regarding milk borne diseases was nil. Lack of this knowledge may be one of the reasons for consuming raw milk.
A study done in USA in 2006, 42.3% of surveyed dairy producers reported the taste and convenience as primary reason to consume raw milk. [25] Present study showed that 1/3 rd participants consume raw milk, and very less reported convenience and taste as primary reason. Consumption of raw milk is a preventable cause of food-borne illness, making pasteurization of raw milk an important public health tool for food-borne disease prevention. One way to approach this problem would be to develop educational outreach programs for dairy producers, as well as for the general public, that focus on issues related to the consumption of raw milk.
Various studies reported that 20% to 83% of milk samples were adulterated with water. [5,18,20,25,26 ] Similar findings were reported in the present study. Various studies reported that 23% to 61% respondent's stored milk in refrigerator [18, 20, 26] , whereas in our study, none of participants possessed refrigerator facility for storage of milk.
From the laboratory analysis of 25 milk samples, 5 (20%) samples were positive for Methylene Blue Reduction test as well as Coliform test. Milk samples positive for coli form test indicate 10 5 bacteria per ml of milk. This may be due to poor practices of participants regarding washing animals and udder before milking. The results indicate that bulking of milk from many areas and production systems could pose significant health risks if the milk is not pasteurized or adequately boiled. The high bacterial counts mainly reflect poor hygiene and a long time-lag between milking and sale of the milk. The participant's knowledge was better in some practices like not adding water to milk before consumption, keeping milk utensil in safe place with lid covered.
Future efforts should focus on improving milk quality by informal market agents by training and extension on appropriate handling containers, milk temperature regulation and other factors. Of greatest risk in this regard is raw milk purchased from multiple-source markets, often at great distances. Actual health risks from bacterial contamination are already judged to be low because of the common consumer practice of boiling milk before consumption, a practice that should be further encouraged. This practice may decrease the need for strict implementation of regulations preventing raw milk marketing.
Conclusion
Awareness about milk borne diseases was nil among participants. Attitude towards milk consumption practices was not satisfactory. One way to approach this problem would be to develop educational outreach programs for dairy producers, as well as for the general public, that focus on issues related to the consumption of raw milk.
